Metabolism of drugs in the eye. Menadione-dependent reduction of tertiary amine N-oxide by preparations from bovine ocular tissues.
As described previously, the microsomes and cytosol from bovine ciliary body exhibited a significant reductase activity toward tertiary amine N-oxide such as imipramine N-oxide when supplemented with menadione. In the present study, the menadione-dependent N-oxide reduction was further examined with preparations of bovine ocular tissues. The reduction of imipramine N-oxide occurred much more significantly when the microsomes and cytosols from bovine ciliary body were supplemented with both menadione and NAD(P)H, compared with menadione alone. The cytosolic menadione-dependent reduction, but not the microsomal one, was markedly inhibited by dicumarol, suggesting the involvement of DT-diaphorase in the reaction. Localization of the menadione-dependent N-oxide reductase activity in bovine ocular tissues indicated that the highest activity resided in the ciliary body, followed by retinal pigment epithelium-choroid, iris, retina and cornea. When the cytosol from bovine ciliary body was fractionated with ammonium sulfate, the distribution of the menadione-dependent N-oxide reductase activity in the resultant fractions was parallel, but roughly, to that of DT-diaphorase activity, supporting the assumption that the flavoenzyme was involved in the cytosolic menadione-dependent N-oxide reduction. We proposed a new mechanism for the metabolic reduction of tertiary amine N-oxide in the eye: Menadione is reduced to the corresponding diol by quinone-reducing enzymes and then tertiary amine N-oxide is reduced by the diol to the corresponding amine nonenzymatically.